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ABSTRACT – Levetiracetam has broad-spectrum activity in epilepsy. In
contrast to phenytoin, levetiracetam has an ideal pharmacokinetic profile
without any severe haemodynamic side effects and therefore intravenous
loading of levetiracetam is commonly used in adult patients with sta-
tus epilepticus, especially those who have medical problems. However,
levetiracetam-induced serious adverse effects, such as thrombocytopenia
and pancytopenia, have been reported in the literature. Here, we describe
a case of status epilepticus after cardiac arrest treated with levetiracetam in
which severe thrombocytopenia developed and was successfully managed
by discontinuation of levetiracetam. Our report aims to increase aware-
ness of this rare cause of thrombocytopenia among clinicians and provide

topenia, status epilepticus

or thrombocytopenia with hep-
atotoxicity in status epilepticus
(Chakravarthi et al., 2015; Lang et
al., 2015). Therefore, LEV is easy
to use in clinical practice, espe-
cially in adult patients who take
other drugs for medical prob-
lems. Hence, intravenous loading
of LEV is commonly used as
therapy in status epilepticus. How-
ever, LEV-induced serious adverse
a review of the literature.
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Levetiracetam (LEV) has broad-
spectrum activity in epilepsy and
is used to control generalized
and focal seizures (Shorvon et al.,
2013). It has the characteristics ide-
ally expected of an antiepileptic
drug (AED); good bioavailability,
rapid achievement of steady-state
concentrations, linear kinetics,
minimal protein binding, and min-
imal metabolism (Patsalos, 2000).
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Recent studies have suggested
that intravenous LEV shows non-
inferior efficacy when compared
with intravenous valproic acid or
phenytoin. In addition, it does not
have any severe side effects, such
as haemodynamic disturbances

effects, such as thrombocytope-
nia and pancytopenia, have been
reported. Here, we report a case
of status epilepticus after cardiac
arrest treated with levetiracetam
in which severe thrombocytopenia
developed.
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pneumonia, although this was discontinued due to its
ase study

he patient was a 77-year-old female admitted to the
ospital due to ischaemic colitis with haematochezia.
he had a history of hypertension, stroke, cancer
f the right lung (post-surgery status), asthma, and
trial fibrillation that was treated with rivaroxaban.
fter management of gastrointestinal problems, she
nderwent cardiac surgery for left atrial appendage
losure, as she should have discontinued an antico-
gulant due to recent bleeding. After perioperative
nfusion of midazolam, the heart rate decreased and
rogressed to asystole. Chest compressions with mask
entilation were immediately performed, along with
epeated intravenous injection of atropine (total dose:
.5 mg) and epinephrine (total dose: 3 mg). After
5 minutes of cardiopulmonary resuscitation, the
ardiac rhythm returned to sinus rhythm, and the
emoral pulse became palpable. After the operation,
er consciousness did not recover, with stupor to
emi-coma, however, spontaneous respiration recov-
pileptic Disord, Vol. 19, No. 1, March 2017

red with intact brainstem function. The next day, she
ad a recurrent focal seizure with jerking movements
f the left arm and legs, and there was no recov-
ry of consciousness after resuscitation. Video-EEG
onitoring was performed and showed frequent ictal

ischarge spreading to the right temporo-occipital
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igure 1. Graph depicting the relationship between platelet count an
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Levetiracetam-induced thrombocytopenia

reas, consistent with a diagnosis of status epilepticus.
ntravenous LEV was initially administered at a loading
ose of 2,000 mg, followed by 1,000 mg administra-

ion twice daily, without complete resolution of EEG
bnormalities. The estimated glomerular filtration rate
eGFR) was 73.9 ml/min/1.73 m2, with 15.8 mg/dl BUN
nd 0.6 mg/dl creatinine at the time of initial loading
f LEV. Topiramate (200 mg) and a 10-mg/kg load-

ng dose of intravenous phenobarbital were added.
pon improvement of the ictal discharge on the EEG,

nd with recovered consciousness, the patient was
reated with topiramate (100 mg) and LEV (750 mg),
wice daily, and with phenobarbital (30 mg), thrice daily,
s this was deemed more appropriate. Platelet count
as 76×103/�l (reference: 130-370×103/�l) at the time
f LEV initiation and dropped to 14×103/�l after two
eeks. At that time, the patient was taking cilosta-

ol (200 mg), lansoprazole, and acetylcysteine for one
onth, and a salbutamol nebulizer was also adminis-

ered due to asthma. Vancomycin was administered for
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d levetiracetam therapy.

ssociation with the induction of thrombocytopenia.
owever, the platelet count decreased continuously.
ext, LEV treatment was stopped four days after the
iscontinuation of vancomycin, resulting in the rapid
nd complete resolution of thrombocytopenia within
few days (figure 1). The patient received a platelet
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L

ransfusion (six pints) during the period of thrombocy-
openia. Physical examination and general laboratory
ndings were stable and without any evidence of active
leeding during this time.

iscussion

EV has proven to be a widely popular AED that is well
olerated via both the oral and intravenous routes in
pilepsy and status epilepticus (Koubeissi et al., 2008).
n doses up to 3,000 mg/day, fatigue is seen in 6-27%
f patients, somnolence in 11-40%, drowsiness in 12-
5%, headache in 2-14%, dizziness in 2-15%, nausea
n 6%, psychiatric side effects in 5-14%, diarrhoea in
%, and imbalance in 1-7% in placebo-controlled and
pen-label studies (Abou-Khalil et al., 2003). Owing to

hese mild side effects and the favourable pharmacoki-
etics of LEV, many clinicians choose this treatment

or epilepsy and status epilepticus. However, since the
000s, thrombocytopenia or pancytopenia related to
EV has been reported. In the case presented here, the
emporal relationship between the onset of thrombo-
ytopenia and LEV therapy was evident. Mild throm-
ocytopenia existed prior to LEV administration in our
atient, but worsened under LEV therapy and resolved
apidly when LEV was discontinued. While pancytope-
ia or thrombocytopenia are less frequent than other
dverse events, they can develop into severe med-
cal problems. Therefore, caution is warranted with
egards to such adverse events when using LEV.

hen previously reported cases were reviewed
table 1), it was noted that almost all patients were in
n immunocompromised state before LEV administra-
ion. Two cases, including the present case, showed
aematological instability before LEV therapy. In the
resent case, the patient had mild thrombocytope-
ia in the range of 68-79×103/�l following cardiac
rrest. In previous case reports, including the present
ase, thrombocytopenia within a median of 12 days
range: 2-150 days) prior to the start of LEV was doc-
mented, and four out of eight cases (50%) had

hrombocytopenia-related adverse events. Consider-
ng that almost all patients were in an immunocompro-

ised state, bleeding events might therefore increase
he rate of mortality and hospitalisation.
he mechanism of LEV-induced thrombocytopenia is
nclear. Drug-induced thrombocytopenia is a well-
nown phenomenon that occurs due to either bone
pileptic Disord, Vol. 19, No. 1, March 2017

arrow suppression or immune-mediated peripheral
estruction (Kenney and Stack, 2009). LEV-induced

hrombocytopenia is suggested to occur due to
mmune-mediated peripheral destruction. In one
eport, a blood sample was analysed using the MAIPA
monoclonal antibody immobilization of platelet anti-
en) technique, which is used to screen for irregular

i
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Levetiracetam-induced thrombocytopenia

ntibodies in the presence of LEV. Irregular antibodies
eactive to platelets have been observed in the pres-
nce of LEV (Kimland et al., 2004). Taking all of these
ases into consideration, an immunocompromised
tate might heighten the risk of immune-mediated
hrombocytopenia.

hile LEV can induce severe thrombocytopenia, this
as been shown to be reversible. Therefore, platelet
ounts should be checked within at least two weeks of
tarting administration, and clinicians should be aware
f the possibility of LEV-induced blood dyscrasia.
loser observation of patients in an immunocompro-
ised state is particularly warranted in order to check

or alterations in whole blood cell count. �

upplementary data.
ummary didactic slides are available on the
ww.epilepticdisorders.com website.

isclosures.
he authors have no conflict of interest to declare.

eferences

bou-Khalil B, Hemdal P, Privitera M. An open-label study
f levetiracetam at individualised doses between 1000 and
000 mg day(-1) in adult patients with refractory epilepsy.
eizure 2003; 12(3): 141-9.

lzahrani T, Kay D, Alqahtani SA, Makke Y, Lesky L, Koubeissi
Z. Levetiracetam-induced pancytopenia. Epilepsy Behav
ase Rep 2015; 4: 45-7.
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